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“This invention relates to a new colouring process and
more .particularly it -relates to a new process for the
production of fast colourations on textile materials made
from: synthetic polymers.

Tt has been found ‘that . water-msoluble anthraquinone
dyestufis containing alkyl groups substituted by epoxy,
chloro. ot bromo groups ‘when applied from agueous dis-
persion to ‘textile -materials made from synthetic poly-
ters, for example polyamldes and basically modified
polyacrylomtrlles _give colourations of unexpectedly hlgh
fastness ‘to wet ‘freatments. -Colourations effected on
these -textile ‘materials by the use of water-insoluble
anthraqumone dyestuﬁs not contalmng these groups are
in general deficient in fastness to wet treatments, and the
colourations obtained’ by use of waterfrnsoluble anthra-
quinene dyestuffs containing these groups are markedly
superior in fastness to wet treatments not only-in that
they retain their strength .of .shade better but also in
that staining of adjacent textile materials is much re-
duced. Tt seems probable that this fastness'is due at least
in part to chemical reaction of the dyestuff with the
textile material.

“According to the:invention therefore there is provided
a process for the colouratlon of synthetlc polymeric
textile materials which. comprises  treating  the synthetic
polymenc textile material with a water-msoluble anthra-
quinone dyestuff containing at” Jeast -one epoxyal’{oxy,
habgenoalkoxy, epoxyalkylamino or halogenoaikylammo
group ‘which is ‘directly attached to a carbon atom of the
anthraquinone nucleus or.is, attached to a carbon atom
of ‘the anthraquinone nucleus through an, alkoxy, atkyl-
ammo ‘or arylamino radical.

“The -halogenoalkoxy, epoxyalkoxy, -epoxyalkylamino
or-halogenalkylamino groups present in the water-insolu-
ble anthraquinone dyestuffs ‘may - be ‘further substituted
by hydroxy, alkoxy or:hydroxyalkoxy substituents which
are attached to the carbon atoms present in the said
groups. -As-specific examples of ‘the - halogenoalkoxy,
epoxyalkoxy, -epoxyalkylamino -er - hqlogenoalkyla.mmo

-groups, -vhich -may ~be- present -in the -water-insoluble

anthraquinone ‘dyestuffs - as - ‘hereinbefore deﬁned there
may be -mentioned B:y- €POXYPropoxy, ‘8:y-epoxypropyl-
arino,-y-chlorepropoxy, v-chloroprepylamino,. y-bromo-
propexy;, v-bromopropylamino, g-chleroethoxy, -g-chloro-
ethylamino, -g-bromeethoxy, -g-bromoethylamino, -
chloro-ﬁ~hydroxypropoxy, « - chloro - § --hydrexypropyl-
amino, ~-bromo-g-hydroxypropoxy - and y-bromo-g-hy-

-droxypropylamino.

“When -‘the epoxyalkylamino ‘or ‘halogenoalkylamino
group-is-attached-to-a-carben atem-of the anthraquinone
nucleus through -an alkexy,  alkylamino -or -arylamino

radical the‘hydrogen-atom attached to the- nitrogen atom

present “in-the -epoxyalkylamino .or - halogenoalkylamino
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group can ‘be replaced by .a substituted .or unsubstituted
hydrocarbon radical. As examplee of such subst' ted
or wunsubstituted hydrocarbon radlca,ls there .may : be
mentioned .methyl, -ethyl, -propyl, cyclohexyl benzyl, B
,hydroxyethyl halogenoethyl halogenopropyl -
geno-f hydroxypropyl .epoxypropyl .and g-sthoxyethyl,
and as examples of the alkoxy, alkylammo or arylaming -
rad-cals there may be. mentloned -ethoxy, ethylammo and

amhno

The water-insoluble anthraquinone dyestuff, as here-
mberore deﬁned or rmxmres thereof may -be apphed to
a symheuc polymerlc textlle matenal by a dyeing.or
printing process -and it -is preferred to use - the water-in-
soluble anthraqumone dyestuff in-the form of an.aqueous
drspersxon or a.re-dispersible. powder. The agqueous. dis-
persion of the water-insoluble anthraqulnone dyestuff
may be obtained by gravel-milling the dyestuif in water
in the presence of a dlspersmg agent, Hfor example the
sodium salt of sulphonated . naphrhalene formaldehyde
condensation products, sulphosuccuuc acid esters, Tuzrkey
red oil and condensation products of alkylphenols wrth
ethylene oxide, and if desired in- the presencé ‘of a pro-
tective ' colloid, for example dextrin. If desired -the
agueous dlspersmn .50 obtained .may -be .converted -to.a
re-dispersible powder :by -any of the processes - known
for-forming re-dispersible powders. .

The application of the water-insoluble .anthraquinone
dyestuff as hereinbefore defined, to:the synthetic poly-
meric textile material by a dyemg ‘process.may be .car-
ried .out by immersing the synthetic .polymeric textile
material in a dyebath containing.an.aqueous.dispersion
of . the water-insoluble .anthraquinone . dyestuff. and-heat-
ing at a temperature at or near the boiling. point of the
dyebath, for example at a temperature between 75° .and
100° C. If desired the dyebath can be heated .at.tem-
peratures above 160° C.,-for.example. at a. temperature
between 100° .and 130° C under super-atmospheric pres-
sure. ‘The.dyed .- textile. matenal is then removed from
the-dyebath, rinsed in water and dried.

The water-insoluble anthraqmnone dyestuffs, as-here-
inbefore -defined, may .also-be . applied .to . the. synthetic
polymeric . texule ‘material by a printing process..which
may be effected by printing the ..synthetic . polymeric
textile material with-a-thickened .printing paste .contain-
ing an aqueous dispersion of the anthraquinone :dyestuff.
The -printing :baste. may-bethickened: with -any .of the
usual thickening agents, for example methyl .cellulose,
starch- locust bean gum, ‘Nafka crystal: gum -or.sodium
alginate, and may contain normal . adjuvants..for. printing
pastes such as urea, thiourea or thiodiglycol or adjuvants
used for the application of water-insoluble -dyes. such.as
methylated spirits, -sodium- m-mtrobenzenesulphonate 0T
aqueous emulsions of. sulphonated oils.

The printing paste may be conveniently applied to.the
synthetic -polymeric . textile . material by printing -with
block, spray, stencil, screen-or. roller,. preferably .drying
the prmted material, and if desired steaming at atmos-
pheric pressure or.in a closed vessel at super-atmospheric
pressure- when. a temperature above 100°-C., preferably
between 110° and 130° C. is required.

As examples of synthetrc polymeric textile materials
which may- be used in the process of the invention there
may - be . .mentioned . textile materials comprising -poly-
amides, for example polyhexamethylene adipamide. and
the polymer from caprolactam,. and. modified polyacrylo-
nitriles.

The water-insoluble--anthraquinone - dyestuffs, -as- here-
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inbefore -defined, used in the process of the invention
may be obtained by methods described in the literature
or used in praciice for the preparation of compounds
. containing the groups defined above.

For example those water-insoluble anthraquinone dye-
stuffs containing a y-chloro or y-bromo-hydroxypropyl-
amino group may be obtained by reacting the correspond-
ing anthraguinone compound containing a primary or
secondary amino group with epichlorohydrin or epibro-
mohydrin respectively. Those water-insoluble anthra-
quinone dyestuffs containing a halogenoalkylamino or
halogenalkoxy group may be obtained by reacting the
corresponding anthraquinone compound containing a hy-
droxyalkylamino or hydroxyalkoxy group with a halo-
genating agent. Those water-insoluble anthraquinone
dyestuffs containing a ~v-chloro- or -bromo-g-hydroxy-
propoxy group may be obtained by reacting the -corre-
sponding anthraquinone compounds containing a hy-
droxy group with epichlorohydrin or epibromohydrin re-
spectively, Those water-insoluble anthraquinone dye-
stuffs containing an epOXypropoxy or epoxypropylamino
group may be obtained by reacting the corresponding an-
thraquinone dyestuff containing a 3-chloro-2-hydroxy-
propoxy or 3-chloro-2-hydroxypropylamino group with
potassium hydroxide.

As specific examples of the water-insoluble anthra-
quinone dyestuffs, as hereinbefore defined, which may
be used in the process of the invention there may be men-
tioned

1:4 - di(N - 4 - chloro - g - hydroxypropylamino)-an-
thraquinone,

1:4-di-(g-chloroethylamino)anthraquinone,

1:4-di-(g-bromoethylamino) anthraquincne,

1 - 8 - chloroethylamino - 4 - # - chloro - 8 - hydroxy-
propylamino-anthraquinone,

1 - g - bromoethylamino - 4 - v
propylaminoanthraquinone,

1 - g - hydroxyethylamino - 4 - v - chloro - g - hydroxy-
propylamincanthraquinone,

1 - methylamino - 4 - v - chloro - 8 - hydroxypropylamino-
anthraguinone,

1 - ethylamino - 4 - v - bromo - g - hydroxypropylamino-
anthraquinone,

1:4-di(+-bromopropylamino) anthraquinone,

1:4-di{~y-bromo-g-hydroxypropylamino) anthraquinone,

1-methylamino-4-g-bromoethylaminoanthraquinone,

1 - 8 - bromoethylamino - 4 - v - bromo - 8 - hydroxy-
propylaminoanthraquinone,

1-isopropylamino-4-g-bromoethylaminoanthraquinone,

1 - amino - 4 - (4’ - v - chloro - g - hydroxypropoxy-

- chloro - g - hydroxy-

anilino)anthraguinone,

1 - amino - 2 - g - bromoethoxy - 4 - hydrovyanthra-
qumone

1-amino-2-8"- (g - iodoethoxy)ethoxy -4 - hy-
droxyanthraquinone,

1 - amino - 2 - 8" - (8 - bromoethoxy)ethoxy - 4 - hy-

droxyanthraquinone,

1 - methylamino - 4 - [4" - NiN - di - (v - chloro - 8-
hydroxypropyl) amincanilinolanthraquinone,

1 - 4 - chloro - g - hydroxypropylamino - 4 - [4/ - N:N-
di(y - chloro - g - hydroxypropyl)aminocanilinol an-
thraquinone and

1:4 - dil3’ - N:N - di(y - chloro - g - hydroxypropyl)
aminoanilinoJanthraquinone.

By the process of the invention there are produced
on the synthetic polymeric textile materials red, blue and
green shades possessing excellent fastuness to washing.

A preferred class of the water-insoluble anthraquinone
dyestuffs as hereinbefore defined for use in the process
of the invention are those water-insoluble anthraquinone
dyestuffs which contain at least one halogenoalkylamino
group directly attached_to a carbon atom of the anthra-
quinone nucleus, as such dyestuffs have excellent affinity
for -synthetic polymeric textile materials.
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The invention is illustrated but not limited by the fol-
lowing examples ‘in- which parts and percentages are by
weight.

Example 1

1 part of  1:4-di(N-y-chloro-g-hydroxypropylamino)
anthraquinone is dispersed in 20 parts of water by milling
in the presence of a sodium salt of a sulphonated naph-
thalene formaldehyde condensation product and the dis-
persion so obtained is added to 4,000 parts of water con-
taining 4 parts of a condensate of ethylene oxide with a
fatty alcohol. 100 parts of polyamide textile material
are placed in the dyebath so obtained and the dyebath is
then heated to 95° C. and maintained at that tempera-
ture for 60 minutes.. The polyamide textile material is
then rinsed in water, immersed for 30 minutes in a hot
aqueous solution containing 0.2% of sodium carbonate

and 0.1% of a condensate of ethylene oxide with an
ahqyl phenol, again rinsed in water and dried. The poly-
amide textile material is dyed a blue shade possessing
very good fastness to washing.

Example 2

1 part of 1:4-di(N-y-chloro-g-hydroxypropylamino)
anthraquinone is dispersed in 20 parts of water as de-
scribed in Example 1 and the dispersion so obtained is
added to 4,000 parts of water containing 1.5 parts of
oleyl sedium sulphate at 50° C. 100 parts of the basi-
cally modified polyacrylonitrile fibre manufactured by
the Chemstrand Corporation and sold under their trade-
mark “Acrilan” are placed in the dyebath so obtained

-and the dyebath is then heated to. a temperature between

98° C. and 100° C. and maintained: at that temperature
for 60 minutes. The modified polyacrylonitrile fibre is
then rinsed in water, immersed for 30 minutes in a hot
aqueous solution containing 0.05% of sodium carbonate
and 0.2% of a condensate of ethylene oxide with an alkyl
phenol, again rinsed in water, and dried. The modified
polyacrylonitrile fibre is dyed a blue shade possessing very
good fastness 10 wet treatments. '

Example 3

20 parts of a 5% aqueous dispersion -of 1:4-di(N-y-
chloro-g-hydroxypropylamino) anthraquinone are mixed
with 10 parts of urea, 2 parts of an aqueous emulsion of
sulphonated sperm ocil and pine oil, 1 part of sodium
m-nitrobenzenesulphonate, 7 parts of water and 60 parts
of a 30% aqueous solution of Mafka crystal gum. The
printing paste so obtained is applied from a roller print-
ing machine to a polyamide textile material. The poly-
amide textile material is dried and then exposed for 15
minutes to steam at atmospheric pressure. The printed
polyamide textile material so obtained is rinsed in cold
water and soaped at 80° C. in a solution containing 2
parts of soap in 1000 parts of water. The printed poly-
amide textile material is then rinsed in water and dried.
A bright blue print is obtained which has excellent fast-
ness to washing and to light.

Example 4

1 part of 1:4-di(N-y-chloro-g-hydroxypropylamino)
anthraquinone ‘is dispersed in 20 parts of water as de-
scribed in Example 1 and the dispersion so obtained is
added to 4000 parts of water containing 4 parts of a con-
densate of ethylene oxide with a fatty alcohol. 100 parts
of the polymerised caprolactam textile material are placed
in the dyebath so obtained and the dyebath is then heated
to 95° C. and maintained at that temperature for 60 min-
utes. The textile material is then rinsed in water, im-

‘mersed for 30 minutes in a hot agueous solution con-

taining 0.2% of sodium carbonate and 0.1% of a comn-
densate of ethylene oxide with an alkyl pheno!, again
rinsed in water and dried.. The textile material is dyed
a blue shade of very good fastness to washing.

The following table gives. furiher .examples of the
shadgs obtained on polyamide textile materials when the

.
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water-insoluble ahthraquinone dyestuffs listed in the sec-
ond column of the table are applied to polyamide textile
materials by the method -described in Example 1.

Shade on poly-
Example Anthraquinone Dyestuff amide textile
materials
1:4-di(B-chloroethylamino)anthraquinone.| Reddish-blue.
-| 1-8-hydroxyethylamino -4 - v - chloro - 8 Do.
hydroxypropylamino anthraquinone.
1:4 - di(y - bromopropylamino)anthraqui- Do.
none,
. J— 1-methylamino - 4 - 8 - bromeethylamino- Do.
anthraquinone,
| 1-gmino - 4 - (4/- « - chloro - 8 - hydroxy- Do.
propylanilino)anthraquinone,
1-amino-2- 8- bromoethoxy - 4-hydroxy- | Bluish-red.
anthraquinone.
1-methylamino-4-[4’-N: N - di - (y-chloro-8- | Greenish-blue.
hydroxypropyl)aminpanilinojanthraqui-
none.
b J— 1.- o - chloro - 8 - hydroxypropylamino - 4~ Do.
. [¢- N:N - di(y-chloro-§-hydroxypropyl)-
aminoanilinolanthraquinone.

What we claim is: ,

1. Process for the coloration of synthetic polymeric
textile materials selected from the class consisting
of polyamide and modified polyacrylonitrile textile
materials which comprises treating the said synthetic
polymeric textile materials with a water-insoluble anthra-
quinone dyestuff . containing at least one group se-
lected from the class consisting of w-oxiranylalkoxy, w-
halogenoalkoxy, w-oxiranylalkylamino, and w-halogeno-
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alkylamino, each group being attached to a carbon atom 30

of the anthraquinone nucleus through a member selected
from the class consisting of a direct link, an alkoxy radi-
cal, an alkylamino radical, and an arylamino radical.

({]

2. Process as claimed in claim 1, wherein said dyestuff
has an w-halogenoalkoxy group which also contains a
carbinol group vicinal to the w-carbon atom.

3. Process as claimed in claim 1, wherein said dye-
stuff has an «-halogenoalkylamino group which also con-
tains a carbinol group vicinal to the w-carbon atom.

4. Process as claimed in claim 1, wherein said water-
insoluble anthraquinone dyestuff contains a v-chloro-g-
hydroxypropylamino group.

5. Process as claimed in claim 1, wherein said water-
insoluble anthraquinone dyestuff contains a y-bromo-g-
hydroxypropylamino group.

6. Process as claimed in claim 1, wherein said water-
insoluble anthraquinone dyestuff is supplied to the syn-
thetic polymeric textile material by dyeing.

7. Process as claimed in claim 1, wherein said water-
insoluble anthraquinone dyestuff is applied to the syn-
thetic polymeric textile material by printing.

8. Synthetic textile materials selected from the class
consisting of polyamide and modified polyacrylonitrile
textile materials colored with a water-insoluble anthra-
quinone dyestuff containing at least one group selected
from the class consisting of w-oxiranylalkoxy, «-halogeno-
alkoxy, «-oxiranylalkylamino, and w-halogenoalkylamino,
each group being attached to a carbon atom of the an-
thraquinone nucleus through a member selected from the
class’ consisting of a direct link, an alkoxy radical, an
alkylamino radical, and an arylamino radical.

No references cited.



